A common fixed point theorem is established for a pair of self-mappings of a complete cone metric space. The obtained result is an extension of LjubomirĆirić's theorem.[Lj.Ćirić: On common fixed points in uniform spaces.
INTRODUCTION AND PRELIMINARIES
Fixed point theory in K-metric and K-normed spaces was developed by A. I. Perov, A. V. Kibenko and B. V. Kvedaras [9, 11, 12] , E. M. Mukhamadijev and V. J. Stetsenko [10] , J. S. Vandergraft [15] and others. For more details on fixed point theory in K-metric and K-normed spaces, we refer the reader to fine survey paper of P. P. Zabrejko [16] . The main idea is to use an ordered Banach space instead of the set of real numbers, as the codomain for a metric. In 2007, Huang and Zhang [6] reintroduced such spaces under the name of cone metric spaces and reintroduced definition of convergent and Cauchy sequences in the terms of interior points of the underlying cone. They also proved some fixed point theorems in such spaces in the same work. Recently, in [1-3, 7, 8, 13, 14] various common fixed point results were proved for mappings on cone metric spaces.
Consistent with Zabrejko [16] , Huang and Zhang [6] , the following definitions and results will be needed in what follows.
Let (E , · ) be a real Banach space. A subset P of E is called a cone if and only if:
(a) P is closed, non-empty and P = {0 E }, (b) a, b ∈ R, a, b ≥ 0, and x, y ∈ P imply ax + by ∈ P, (c) P ∩ (−P ) = {0 E }. Here, 0 E denotes the zero vector of E.
Given a cone P ⊆ E, we define a partial ordering ≤ E with respect to P by x ≤ E y if and only if y − x ∈ P. A cone P ⊆ E is called normal if there is a number K > 0 such that for all x, y ∈ E,
The least positive number satisfying the above inequality is called the normal constant of P. In [14] , it is proved that if P is a cone with normal constant K, then K ≥ 1.
Then d is called a cone metric on X and (X, d) is called a cone metric space.
Let (X, d) be a cone metric space over a cone P with normal constant K. Then, from (d3), for all x, y, z ∈ X, we have that
) be a cone metric space with a normal cone, and let {x n } be a sequence in X. Then (i) {x n } converges to x ∈ X if and only if d(x n , x) → 0 as n → +∞, (ii){x n } is a Cauchy sequence if and only if d(x n , x m ) → 0 as n, m → +∞.
A cone metric space (X, d) is said to be complete if every Cauchy sequence in X is convergent in X.
In the following, we always suppose that (E, · ) is a Banach space, P is a normal cone in E with
• P = ∅, and ≤ E is the partial ordering with respect to P. In [4] , Lj.Ćirić proved the following common fixed point result. Theorem 1.3 (see Lj.Ćirić [4] ). Let (X, d) be a complete metric space. Let F and T be a pair of self-mappings of X satisfying the condition:
for some 0 < q < 1 and all x, y ∈ X. Then, F and T have a unique common fixed point.
In this paper we extend the result given by Theorem 1.3 to complete cone metric spaces.
MAIN RESULT
Our main result is the following.
Theorem 2.1. Let (X, d) be a complete cone metric space, and P a normal cone with normal constant K (K ≥ 1). Let F and T be a pair of self-mappings of X satisfying the condition:
for some 0 < q < 1/K and all x, y ∈ X. Then, F and T have a unique common fixed point.
Let x be an arbitrary point in X. We shall show that {T n x} is a Cauchy sequence. For an arbitrary n ∈ N, let r = r(n) be such that
On the other hand, using (1), we obtain that
Then, we have
Using the above inequality and (3), we get
Again, using the above inequality and (3), we have, for all n ∈ N,
. Analogously to (4) we find that
for all n ∈ N. Now, for any fixed i, j ∈ N, using (1), (4) and (5) we obtain
Therefore, for all n ∈ N, δ n :
Hence, we get δ n ≤ qKδ n−1 for all n ≥ 2. Since qK < 1, we obtain that δ n → 0 as n → +∞. Therefore, from (1), for all p > 0, we have
as n → +∞. Hence, {T n x} is a Cauchy sequence. Since (X, d) is complete, there exists u ∈ X such that T n x → u as n → +∞. Using (1), we have that
and so, F n x → u as n → +∞, too. Further,
Letting here n → +∞ we find that
T u = u.
In the same way, we can show that
Therefore, from (6) and (7), it follows that u is a common fixed point of F and T. Now, suppose that v is another common fixed point of F and T, that is,
Since q < 1, we get d(u, v) = 0 E , that is, u = v. Therefore, the uniqueness of u follows. This completes the proof of Theorem 2.1. for some q < 1/K, then the set of common fixed points of F and T can be empty. A counter-example is given by Lj.Ćirić in [5] .
Remark 2.3. It would be interesting to discuss the validity of Theorem 2.1 with 1/K ≤ q < 1. In the spirit of [2] , it would also be interesting to discuss Theorem 2.1 with the condition (2) replaced by 
